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marked depar ture  from the usual  construct ion of engines, 
tha t  has elicited general  satisfaction wherever  introduced,  
and in view of the  reliable and satisfactory performance in 
service under  the largest  variat ions of conditions, i m m u n i t y  
from total disablement,  ready adaptabi l i ty  within l imits of 
space ineapahle of accommoda t ing  other  compound engines, 
and general  applicabili ty to and uti l i ty in railway service, 
it is, in the opinion of your committee,  deserving of recog- 
ni t ion by the award of the Ell iott  Cresson Medal of the 
Frankl in  Inst i tute ,  which they hereby recommend.  

S. LLOYD WIEGAND, 
LUTHER L. CHENEY, 
WILLIAM L. SIMPSON, 
JOHN E. CODMAN. 

Adopted, rune 3, zg9L 

S. LLOYD WIEGAND, 
Chairman o f  Committee on Science and the Arts. 

V A U C L A I N ' S  D R I V I N G -  AND T R U C K - W H E E L  ,1 
C E N T R E S .  

[No. 1,62o.] 
[Reflort of tke Committee on Science and the Arts.] 

The  sub-committee,  No. 1,62o, of the  C6mmit tee  on 
Science and the Arts, to whom was referred for examinat ion 
an~t report  the improved method  of mak ing  wrought-iron 
driving- and truck-w~eel centres, pa tented  by Samuel  M. 
Vauclain,  of Philadelphia,  and practised at the Baldwin 
Locomotive Works, respectfully report  that  they have exam- 
ined the said invent ion and the  apparatus  for ope ra t i .~  

, ~ ,  1~,: i!~i),:,-[.d Ll±c product,  ~pccimcn~of wlxicharc 
herewith produced, and find as follows : 

The  invent ion is the subject  of two Let ters-Patent  of the 
Uni ted  States, respectively numbered  and dated 408,056 , 
July 3o, I889, and 420,842, February  4, I89O, gran ted  to the 
inventor,  Mr. Samuel  M. Vauclain,  of Philadelphia,  Penn- 
sylvania. 

The  object of this invent ion is to produce s t rong wheel  
centres of wrough t  iron, expedit iously and cheaply, of the 
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forms which theretofore had only been practicable to form 
by casting, and which had, as all iron castings have, a lia- 
bility to fracture. 

To concisely describe the process, they are drop-forged 
or swaged from parts previously rough-shaped, which are 
n*ot only swaged or die-forged, but  are simultaneously 
welded together. 

I 

FIG. I. 

The invention is well described, and is illustrated in the 
specifications and drawings of the letters-patent, which are 
here reproduced, showing the parts as made in the rough, 
preparatory to assembling, heat ing and welding, and the 
finished wheel centres and sections thereof. 

The parts are as follows: A cylindric band, shown 

FIG. 3" FIG. 2. FIG. 5" 

separately in Fig. 4, which forms the rim of the wheel shown 
in Fig. I, a tr iangular bent piece, having a convex inner 
surface, the curved side, forming part of the rim, and each 
straight side, forming one-half of a spoke, shown in Pig. r, 
and hub pieces, shown in Fig. 3, having radial grooves, 
into which the inner ends of the spokes are placed, it being 
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unders tood  tha t  the  two cont iguous  par ts  enter  into and 
form each spoke. The  par ts  are placed together ,  as shown 
in Fig'. I, and small  t r i angula r  drop-forged pieces shown 
separa te ly  in / r ig .  5, are placed in the  spaces left  be tween  
the r im and the cont iguous  bends  of the triangles.  

i 

FIG. 4. FIG. 6. FIG. 7. 
The  parts,  as assembled,  are placed in a ,gurnace  and 

hea ted  to a we ld ing  t empera tu re  and then placed in a b o t t o m  
die, shaped  like one-half of the finished wheel,  and secure  
upon the anvil  of a direct-act ing s team hammer .  

FIG. 8. FIG: 9. 

The  upper  die, which  is a counterpar t  of the  upper  side 
of the  finished wheel  is a t tached  to the ram of the  s team 
h a m m e r  and gu ided  so as to regis ter  with the lower die, is 
then forced down upon the hot  meta l  and forces and welds  
the parts  together ,  at the  same t ime swaging  them into the  



14 Committee : I'J. F. I,, 

shape  of the  wheel  depic ted  in Fig. 6, and of section as shown 
in/ r ig .  7. 

A n y  superf luous meta l  finds ven t  b e t w e e n - t h e  faces of 
the  dies in the  form of a t h in  fin or beard, which  is easi ly 
r emoved  wi th  chisels. As  above described,  the  wheel  centre  
p roduced  is a t ruck  wheel  hav ing  spokes of ell iptic cross. 
sect ion and are shown wi th  the  t ires appl ied in Fig's. 8 and 

FIG. Io .  F IG .  I I .  

9. For  dr iv ing wheels,  as at  first made,  bosses  of metal ,  of 
the  proper  shape  to form the crank, wi th  grooves  to fit over  
the  spokes, were  used, toge the r  wi th  blocks of meta l  laid 
b e t w e e n  the opposi te  spokes to form the counte rba lance  and 
cor responding  recesses  formed in the  dies to shape t hem into 
the  form shown in Figs. zo and I1. The  we igh t  of the  coun- 
te rba lance  was  thus  de te rmined  at the  t ime of the  forging.  

~ i ~ .  i2 .  11(~. ~3. 

As fur ther  improved  and descr ibed in the  let ters-patent ,  
the  counte rba lance  is made  hollow, of two parts,  each shaped 
as a segmen ta l  box, wi th  notches  in the  edges  to fit over  
the  spokes, as shown in Figs. z2 and z j ,  and the m.etal for the  
crank boss  in t roduced  in s imilar  manner ,  and the  wheel  
p roduced  is as shown in Figs. 14 and 15, with  a hol low coun- 
terbalance,  which  was a f te rward  ad ju s t ed  in we igh t  b y  the  
in t roduc t ion  of mel ted  lead to sui t  the  vary ing  require- 
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ments of differingweights of connected parts in the engines, 
to which the wheels are applied. A finished driving wheel 
fitted with a-tire is shown in Fig. z6. 

The dies for swaging the wheels are made w'ith a fiat 

l;'Jc;, l,t. Flo. I5. 
bottom and rim, forming a bed into which the parts for the 
shaping of the spokes and rim are fitted in separate seg- 
ments, the central boss and crank boss dies being of steel 
and the other parts of cast iron, so that  by changing only a 
portion of a die, wheels of different proportions of hubs and 

FI~. I6. 
length and diameter of crank may be made, a feature of 
great importance when the variety of sizes and proportiGns 
demanded for the numerous classes of engines is considered 
in conjunction with the weigI~t and cost of the dies. 
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The wheels as forged are soundly welded throughout, as 
is shown in the specimens submitted, cut in every part, so 
as to expose the parts involved in every weld. 

They have all the desirable features of shape and con- 
venience of adjus tment  in counterbalancing that heretofore 
were procurable by cast wheel eentres, and such strength as 
to be practically indestructible. 

In point of cost, they compare with cast-iron wheel cen 
tres as the price of rough iron bars or muck bars compare 
with the best  pig iron, the cost of heating, welding, drop- 
forging and dressing-off of fins being somewhat less than 
t h a t  of moulding, casting and cleaning the iron castings. 

Experience has demonstrated that  sound and reliable 
welding is had with fins of less than one-fourth inch thick-- 
.more nearly one-eighth inch in fact, and with a variation in 
weight  of the wheels of less than two per centum. 

Your committee are well aware that wrought-iron loco- 
motive and car-wheel centres have been made wherein 
:segments of the rim were forged each with a spoke a n d  
s egmen t  of the hub and the several segments of the rim 
welded together. This was tedious and expensive work and 
required  considerable dressing about  the points of welding 
to make any presentable finish of the work; also that wheels 
having spokes and rims made up of triangles and rims 
r iveted together, with hubs formed on the inner end of the 
.spokes by casting have been made. None ~ of these, although 
expensive to make, are comparable in strength, durability 
~or finish, with those shown by this inventor. 

Your committee are of the opinion that  the Vauclain 

the art, contributing alike to economy and safely oi railway 
service,  and as such deserving of recognition by the award 
.of the John Scott Legacy Premium and Medal. 

LUTHER L. CHENEY, COLEMAN SELLERS, JR. 
JOHN" L. GILL, JR. JOHN HALL, 

S. LLOYD WIEGAND. 
-Adopted, May  6, z89z. 

S. LLOYD WIEGAND, 
Chairman o f  Committee on Science and the Arts .  


